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Background: Left ventricular (LV) vortices are formed due to the unique morphodynamic actions of the LV wall during a cardiac cycle. The 
purpose of this study was to couple high-resolution echo contrast particle imaging velocimetry (echo-PIV) measurements with speckle tracking 
echocardiography for probing the rheological correlates of LV mechanical performance in human hearts.
Methods: Twenty-eight subjects (14 normal and 14 patients with LV systolic and/or diastolic dysfunction) underwent simultaneous speckle 
tracking and contrast echo-PIV. LV endocardial longitudinal strains (LS) were correlated with ensemble averaged blood flow velocities, clockwise 
vorticity and strain rate planar maps obtained by echo-PIV.
Results: In comparison with controls, vorticity was significantly reduced in patients with LV dysfunction during preejection (p=0.05; Fig. A and B) 
and early ejection (p=0.02). There were no significant variations seen for peak velocity or strain rate. Endocardial LS was correlated with vorticity 
during preejection (Fig. C), early and late ejection. On multivariate analysis preejection vorticity was the only independent predictor of peak 
endocardial LS (R2 = 0.46, p=0.005). No significant relationships were seen for peak velocity or strain rate.
Conclusions: Topological attributes of in-vivo flow patterns recorded in this investigation suggest LV preejection 
vorticity rather than velocity or strain rate as a key rheological correlate of global LV deformation in human hearts.
